ADP-dependent glucokinase/phosphofructokinase, a novel bifunctional enzyme from the hyperthermophilic archaeon Methanococcus jannaschii.
A gene encoding an ADP-dependent phosphofructokinase homologue has been identified in the hyperthermophilic archaeon Methanococcus jannaschii via genome sequencing. The gene encoded a protein of 462 amino acids with a molecular weight of 53,361. The deduced amino acid sequence of the gene showed 52 and 29% identities to the ADP-dependent phosphofructokinase and glucokinase from Pyrococcus furiosus, respectively. The gene was overexpressed in Escherichia coli, and the produced enzyme was purified and characterized. To our surprise, the enzyme showed high ADP-dependent activities for both glucokinase and phosphofructokinase. A native molecular mass was estimated to be 55 kDa, and this indicates the enzyme is monomeric. The reaction rate for the phosphorylation of D-glucose was almost 3 times that for D-fructose 6-phosphate. The K(m) values for D-fructose 6-phosphate and D-glucose were calculated to be 0.010 and 1.6 mm, respectively. The K(m) values for ADP were 0.032 and 0.63 mm when D-glucose and D-fructose 6-phosphate were used as a phosphoryl group acceptor, respectively. The gene encoding the enzyme is proposed to be an ancestral gene of an ADP-dependent phosphofructokinase and glucokinase. A gene duplication event might lead to the two enzymatic activities.